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UHVHDUFKHUV DW WKH 8QLYHUVLW\ RI 7RXORXVH ZDV IRFXVHG RQ WKH
FRQFHSWXDOGHVLJQRIDQEnergy-BoxFRQFHLYHGDVDQDUWHIDFWRUD
VHW RI DUWHIDFWV IRU PDNLQJ SHRSOH LQKDELWLQJ WKH 8QLYHUVLW\
FDPSXVDZDUHRIHQHUJ\LVVXHVDQGOHDGLQJWKHPWRPRUHHQHUJ\
FRQVFLRXVOLIHVW\OHV7KUHHGLIIHUHQWSURSRVDOVVWHPPHGIURPWKLV
H[SHULHQFH WKDW ZHUH HYDOXDWHG ILUVW E\ WKH SDUWLFLSDQWV WR WKH
ZRUNVKRS WKHPVHOYHV DQG WKHQ VRPH PRQWKV ODWHU E\ 
XQGHUJUDGXDWHVWXGHQWVRIWKH8QLYHUVLW\RI9HQLFHZRUNLQJRQWKH
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&RQWURO V\VWHPV DUH ZLGHO\ XVHG WR KHOS WHFKQLFLDQV RSHUDWH
HTXLSPHQWLQYROYHGLQHQHUJ\UHJXODWLRQV6XFKV\VWHPVFDQEH
XVHG UHPRWHO\ WRFRQWURO DFWXDWHGGHYLFHV VXFKDV VKXWWHUVRU
ZLQGRZV WRVHQVHGDWDVXFKDV OLJKWDQG WHPSHUDWXUHDQG WR
PDQDJHHQHUJ\DSSOLDQFHVLQYROYHGLQWKHHQHUJ\FRQVXPSWLRQ
VXFKDVE\PRGLI\LQJWKHKHDWLQJWHPSHUDWXUHRUVZLWFKLQJRQ
DQG RII WKH OLJKW 1RZDGD\V UREXVW VROXWLRQV KDYH EHHQ
SURSRVHG DQG LQWHJUDWHG LQ UHDOLVWLF VRIWZDUH SODWIRUPV WR
DGGUHVVWKHPDLQFKDOOHQJHVRIFRQWUROV\VWHPVLHLQWHUPVRI
FRPPXQLFDWLRQ ZLWK VHYHUDO DSSOLDQFHV DQG GDWD VDYLQJ DQG
UHWULHYLQJ>@+RZHYHU WKHLU DSSHDUDQFH LVPDLQO\ OLPLWHG WR
WKHGLVSOD\RI URXJKYDOXHV WKURXJK WUDGLWLRQDOJUDSKLFDOXVHU
LQWHUIDFHV LQYROYLQJ VFUROODEOH OLVWV RI GDWD PRUH RU OHVV
DGDSWDEOHVHWVRIFXUYHVVKRZLQJKLVWRU\RIFRQVXPSWLRQDQGD
PXOWLWXGHRIPHQXVDQGEXWWRQVWRDFFHVVWKHDSSURSULDWHOHYHO











 DQG  >@ +RZHYHU XVLQJ WHFKQLFLDQV GHGLFDWHG
V\VWHPVLVREYLRXVO\QRWZHOOVXLWHGWRHFRIHHGEDFN7KH\DUH
WRR XQDWWUDFWLYH WR UHDOO\ IRVWHU WKH LQWHUHVW RI HQGXVHUV LQWR
WKHVHGDWD DQGKHQFH LQWR DQ\EHKDYLRXUPRGLILFDWLRQ%HLQJ
FHQWUDOLVHG V\VWHPV WKHLU XVH ZRXOG JUHDWO\ DIIHFW WKH XVXDO
XVHU¶V DFWLYLW\ UHTXLULQJ IRU H[DPSOH WKDW WKH XVHU H[SOLFLWO\
FRPHV WR D SUHGHILQH VSDFH WR DFFHVV HQHUJ\ UHODWHG
LQIRUPDWLRQ)XUWKHUPRUHFRQWUROV\VWHPVDUHRULHQWHGWRZDUG
D PRQLWRULQJ DFWLYLW\ WKDW LV QRW HQJDJLQJ HQRXJK IRU
XQSURIHVVLRQDOXVHUVGDWDVKRXOGEHDVVRFLDWHGWRDPRUHGLUHFW
JRDO IRU WKH XVHUV DQG LQIRUPDWLRQ VKRXOG QRW EH VXEMHFW WR
LQWHUSUHWDWLRQEXWVKRXOGLQVWHDGEHVHOIH[SODQDWRU\
7KHUH LV WKHUHIRUH D JDS EHWZHHQ WKH DYDLODEOH DQG UREXVW
LQGXVWULDOSURGXFWVUHODWHGWRWKHILHOGRIHQHUJ\PRQLWRULQJDQG
WKH UHTXLUHPHQWV IRU DPRUH XVHURULHQWHG HQHUJ\PRQLWRULQJ
V\VWHP5HFHQW UHVHDUFK DGYDQFHV KDYH VWDUWHG WR LQYHVWLJDWH
WKLV HFRIHHGEDFN FRQFHSW 6RPH KDYH H[SORUHG GLIIHUHQW





ZH LQYROYHG PXOWLGLVFLSOLQDU\ JURXSV LQ WKH GHVLJQ RI DQ
(QHUJ\%R[IRUDXQLYHUVLW\FDPSXVFRQWH[W7KH(QHUJ\%R[
LV DQ DUWHIDFW WKDW SURYLGHV HFRIHHGEDFN LQ DQ LQQRYDWLYH
PDQQHU OLNHO\ WR DIIHFW SRVLWLYHO\ KRZ PXFK XVHUV RI D
XQLYHUVLW\FDPSXVIHHOFRQFHUQHGDERXWHQHUJ\FRQVXPSWLRQ




SDUWLFLSDQWV DUH HQJDJHG LQ WKH GHVLJQ VNHWFKLQJ DQG







WKHRSWLPL]DWLRQRI WKH LQIUDVWUXFWXUHV IRU WKHSURGXFWLRQDQG




FRQVHTXHQFHV IRU WKH HQYLURQPHQW RI WKHLU OLIHVW\OH IRU
UHGXFLQJHQHUJ\FRQVXPSWLRQ
(FRIHHGEDFN V\VWHPV KDYH EHHQ GHVLJQHG IRU SXEOLF DQG
SULYDWH VFHQDULRV DQG IRU GLIIHUHQW FODVVHV RI XVHUV 7KHLU
VXFFHVV LV GHWHUPLQHG E\ GLIIHUHQW IDFWRUV DPRQJ ZKLFK WKH
GDWDSUHVHQWDWLRQIRUPDWFDQSOD\DUHOHYDQWUROHIRUDWWUDFWLQJ
SHRSOH DQG PDNLQJ WKHP DZDUH RI WKH VLWXDWLRQ :KLOH
SUDJPDWLF YLVXDOL]DWLRQ LV RIWHQ XVHIXO IRU JLYLQJ DFFXUDWH
LQIRUPDWLRQ D FRPSOHPHQWDU\ UROH IRU HQJDJLQJ DQG
SHUVXDGLQJSHRSOHVKRXOGEHSOD\HGE\DUWLVWLFYLVXDOL]DWLRQ$V









GRPHVWLF VFHQDULRV UDQJH IURPDEVWUDFW UHSUHVHQWDWLRQVEDVHG
RQ FRORXUSDWWHUQV DV WKHPowerSocket >@ WRPHWDSKRULFDO







RI 9HQLFH >@ WKDW FDOFXODWHV WKH SHUVRQDO FDUERQ IRRWSULQW
IROORZLQJWKHPRQLWRULQJRIWKHXVHU
VDFWLYLW\RUWKHDQVZHUVWR
D VXUYH\ UHODWHG WR WKH SHUVRQDO OLIH VW\OH 'DWD VKDULQJ IRU
WULJJHULQJFROODERUDWLRQDQGSRVLWLYHFRPSHWLWLRQPHFKDQLVPV
KDYHEHHQH[SHULPHQWHGERWK LQGRPHVWLFFRQWH[W VXFKDV LQ
WKHFKDONERDUGVSRVLWLRQHGRQWKHKRXVHIDFDGHVIRUGLVSOD\LQJ
IDPLO\ GDWD FRQVXPSWLRQ WR QHLJKERXUV >@ DQG LQ SXEOLF
FRQWH[WVVXFKDVWKHSXEOLFODUJHVFUHHQVWKDWFKDUDFWHUL]HGWKH
(8 )3  ,'($6 3URMHFW >@ ,Q ERWK FDVHV SULYDF\ LV D
IXQGDPHQWDOLVVXHWKDWVKRXOGEHFDUHIXOO\FRQVLGHUHGLQVXFK




%DVHG RQ WKH H[LVWLQJ VHW RI UHTXLUHPHQWV IRU HFRIHHGEDFN
V\VWHPVLQDKRPHDQGIDPLO\FRQWH[W>@ZHEXLOWDQHZVHW
GHGLFDWHG WR XQLYHUVLW\ FDPSXV DFWLYLWLHV 7KLV VHW RI




A. Data to be presented














KLVWRULFDO GDWD SUHVHQWDWLRQ RI FRPSDULVRQV EHWZHHQ
FRQVXPSWLRQDQGSURGXFWLRQDUHVXJJHVWHG
 7KH LQWHUIDFH FDQ SUHVHQW GDWD IRU DWWUDFWLQJ XVHUV IRU














XVHG LQGLIIHUHQW XELTXLWRXV FRQWH[WV7KHSURSRVHG LQWHUIDFH
PXVWWKHUHIRUHRIIHUSHUVRQDODQGVKDUDEOHYHUVLRQV
E. Input and output modalities
7R PDQLSXODWH FRQWURO RU LQWHUDFW ZLWK WKH (QHUJ\%R[ LQ
XELTXLWRXVFRQWH[WVREYLRXVO\QRNH\ERDUGRUPRXVHZLOOEH
DYDLODEOH $OWHUQDWLYH PRGDOLWLHV PXVW EH GHVLJQHG :H




7KLV VHW RI UHTXLUHPHQWV LV UHODWHG WR WKH VSHFLILF IHDWXUHV
VXSSRUWHGE\ WKH(QHUJ\%R[ WKDWPD\FRQWULEXWH WR D EHWWHU
HQJDJHPHQWRIWKHXVHUV
7KHLQWHUIDFHVKRXOGVWLPXODWHFROODERUDWLRQIRURSWLPL]LQJ










SUHVHQWLQJ HQHUJ\ UHODWHG GDWD LQ DQ HQJDJLQJ ZD\ EXW DOVR
LGHQWLI\ KRZ D SOXULGLVFLSOLQDU\ GHVLJQ WHDPPLJKW SHUIRUP
VXFK D FRPSOH[ GHVLJQ SURFHVV )RU WKLV UHDVRQ WKH XVHU
H[SHULPHQW VWXG\ LQFOXGHG VHYHUDO VWDUWLQJ PDWHULDOV RI
GLIIHUHQWQDWXUHWRZRUNZLWK
)LUVW JLYHQ WKH ORQJ OLVW RI UHTXLUHPHQWV WR FRQVLGHU IRU
GHVLJQLQJDGHYLFH UHOHYDQW WR VXFKFRQWH[WZHSURYLGHG WKH
SDUWLFLSDQWVZLWKWKUHHGLIIHUHQWVXSSRUWVVXPPDULVLQJWKLVOLVW
$WH[WXDOOLVWDQGH[SODQDWLRQRIHDFKUHTXLUHPHQW







6HFRQG WKH H[SHULPHQWHU SURYLGHG WKH SDUWLFLSDQWV ZLWK DQ
RYHUYLHZRIH[LVWLQJHFRIHHGEDFNV\VWHPVFRPLQJIURPWKH
DQDO\VLVRIH[LVWLQJUHVHDUFKZRUNSXEOLVKHGLQWKHOLWHUDWXUH
WKH WHFKQRORJLFDO VFRXWLQJ IRFXV RQ LQGXVWULDO WRROV DQG
VRIWZDUH DOUHDG\ FRPPHUFLDOL]HG DQG  D VHOHFWLRQ RI WKH
SURMHFWZRUNVGHYHORSHGE\ WKH VWXGHQWVRI WKH8QLYHUVLW\RI
9HQLFHLQ5HIHUHQFHVWRDOOWKHVHPDWHULDOVFDQEHIRXQG
LQ >@7KHVH WKUHH VRXUFHVRIH[LVWLQJVROXWLRQVSURYLGHG WKH
SDUWLFLSDQWVZLWKDODUJHYLHZRQZKDWDQHFRIHHGEDFNV\VWHP
LV WRGD\ LQGXVWULDO WRRO FRXOG EHFRPH LQ D QHDU IXWXUH
UHVHDUFKZRUNDQGZRXOGEHVXLWDEOHSUHYLRXVVHVVLRQ
%DVHGRQ WKHVHUHVRXUFHV WKUHHJURXSVRISDUWLFLSDQWVVWDUWHG
ZRUNLQJ IRU K$Q LQWHUPHGLDWH GLVFXVVLRQZDV WKHQ OHDG
EHWZHHQWKHH[SHULPHQWHUDQGHDFKJURXSLQGLYLGXDOO\WRVHOHFW
WKHPRVWSURPLVLQJGHVLJQRSWLRQVUDLVHGLQWKLVILUVWVWHS
,Q WKH IROORZLQJ VHVVLRQ HDFK JURXS KDG WKHQ WR SURGXFH D












DUWHIDFWV WKH LQWHUHVW IRU WKH GLIIHUHQW LQIRUPDWLRQ WR EH







 DQG KXPDQ IDFWRUV  7KHUH ZHUH DOVR  PHPEHU RI D
FRPSDQ\ GHYHORSLQJ VRIWZDUH IRU VPDUW FLWLHV DQG  HQHUJ\
PDQDJHU IURP WKH XQLYHUVLW\ DGPLQLVWUDWLRQ :H IRUPHG 




A. Flower and Water
7KLV (QHUJ\%R[ LV EDVHG RQ WZR HOHPHQWV VKDUHG E\ WKH
FDPSXV






LV SUHVHQWHG LQ IURQW RI WKH PDLQ XQLYHUVLW\ EXLOGLQJ WKXV





7KH IRXQWDLQ LV PDGH RI VHYHUDO ZDWHU VWUHDPV HDFK RQH
UHSUHVHQWLQJRQH W\SHRI LQIRUPDWLRQ IRU RQHEXLOGLQJ 6WRQHV
OD\LQJDURXQG WKH IRXQWDLQFDQEHXVHG WRDGMXVW WKHPDSSLQJ
EHWZHHQ RQH VWUHDP DQG RQH EXLOGLQJ )LQDOO\ WKH JURXS





HQGZLWK D GLVSOD\ RQZKLFK UHDO WLPH HQHUJ\ LQIRUPDWLRQ LV
GLVSOD\HG7KHHQHUJ\IORZFKDQJHVIURPRQHEUDQFKWRDQRWKHU
2Q HDFK EUDQFK LV GUDZQ D JUDSKLFDO UHSUHVHQWDWLRQ RI WKH
LQIRUPDWLRQ W\SH FRUUHVSRQGLQJ WR WKLV EUDQFK ZDWHU &2
HWF7KHFRORURIWKHGLVSOD\EH]HOLVDGMXVWHGWRUHIOHFWWKHVWDWH
RI WKH FXUUHQW FRQVXPSWLRQ RI WKH FDPSXV ZLWK UHJDUGV WR D
SUHGHILQHG JRDO DV VXFK LW SURYLGHV D JOREDO RYHUYLHZRI WKH
FDPSXV HQHUJHWLFVSHUIRUPDQFH$GGLWLRQDO LQWHUDFWLRQ RQ WKH
WUHHWUXQNDOORZVWKHXVHUWRDGMXVWWKHOHYHORIJUDQXODULW\RIWKH









7KH WKLUG GHVLJQHG (QHUJ\%R[ UHOLHV RQ DQ LGHQWLILHG
PDVFRWDKHGJHKRJ$KXJHVWDWLFKHGJHKRJLVSRVLWLRQHGDWWKH
HQWUDQFHRIWKHFDPSXVWRSURYLGHDQRYHUYLHZRIWKHFDPSXV
HQHUJHWLF EHKDYLRXU 6SHHFK EDVHG LQWHUDFWLRQ XSRQ XVHU
V
GHWHFWLRQ LV HQJDJHG E\ WKH PDVFRW WR SURYLGH GHWDLOHG
LQIRUPDWLRQDERXWVSHFLILFHQHUJ\IORZV)URPIXUWKHUDZD\D
















A. Evaluating the design proposals
0HPEHUVRIHDFKJURXSKDGWKHQWRHYDOXDWHWKHSURWRW\SH
RI DQRWKHU JURXS DORQJ WKH FKDUDFWHULVWLFV H[SUHVVHG E\ IRXU
DGMHFWLYHV LQQRYDWLYH QLFH VPDUW DQG VXVWDLQDEOH 7KHVH DUH
IRXULPSRUWDQWFKDUDFWHULVWLFVIRUDQHQJDJLQJ(QHUJ\%R[7KH
LQQRYDWLYH DVSHFW FRQWULEXWHV WR IRVWHU XVHU
V LQWHUHVW DQG
FXULRVLW\%HLQJQLFHXVHUVZLOOEHZLOOLQJ WRXVH WKH(QHUJ\





)LJ (YDOXDWLRQRIWKHWKUHHSURWRW\SHVRQD/LNHUWVFDOH ORZWR +LJK






+RZHYHU WKH SUHVHQFH RI WKHVH GLVSOD\V DOVR FRQIHUV WR WKH




HQHUJ\ FRQVXPSWLRQGDWD WXUQV WKLV SURWRW\SH LQWR VRPHWKLQJ








DQG VSHFLHV 7KH WUHH WRWHP RQ WKH RWKHU KDQG GLG QRW
SDUWLFXODUO\SURYLGHIHDWXUHVWRGDWDUHODWHGWRSHRSOHVXFKDV
FROODERUDWLRQVXSSRUWRUSHRSOHGLVWULEXWLRQLQWKHFDPSXV
B. Analysing the design method and tools
%DVHG RQ WKH TXHVWLRQQDLUH UHODWHG WR WKH RYHUDOO GHVLJQ




















'ϭ͗&ůŽǁĞƌĂŶĚtĂƚĞƌʹ'Ϯ͗dƌĞĞdŽƚĞŵʹ'ϯ͗dŚĞ,ĞĚŐĞŚŽŐ ϰŽƌϱ ϯ ϭŽƌϮ
XVHIXO WR FRQYH\ VXFK D FRPSOH[ SDUWLFLSDWLYH DQG PXOWL
GLVFLSOLQDU\GHVLJQVHVVLRQ
)LUVW LW DSSHDUV WKDW WKH OLVW RI UHTXLUHPHQWV H[SUHVVHG LQ D




RI WKH SDUWLFLSDQWV 7KHUHIRUH ZH EHOLHYH WKDW SUHFLVH
UHTXLUHPHQWVWH[WDQGDUWLVWLFRYHUYLHZUHSUHVHQWDWLRQRIWKHP
DUH PRUH DSSURSULDWH WR KHOS GHVLJQHUV NHHS LQ PLQG DOO WKH
UHTXLUHPHQWVWRFRQVLGHU
6HFRQGUHJDUGLQJWKHPRGDOLWLHVFRQVLGHUHGIRUSUHVHQWLQJWKH
LQIRUPDWLRQ WR WKH IXWXUH XVHUV RI WKH SURWRW\SHV WKH WKUHH
JURXSV PDLQO\ SUHIHUUHG WKH YLVXDO PHGLXP  RI WKH
SDUWLFLSDQWV FRQVLGHUHG WKH YLVXDO FRPPXQLFDWLRQ FKDQQHO
LPSRUWDQWRUYHU\LPSRUWDQWLQWKHFRQWH[WRIWKH(QHUJ\%R[
ZKLOH RQO\  WR  RI WKH SDUWLFLSDQWV FRQVLGHUHG D
YLEURWDFWLOHRUDXGLRFRPPXQLFDWLRQFKDQQHODVLPSRUWDQW





GLVWULEXWLRQ RQ WKH FDPSXV 7KHVH DUH WZR LPSRUWDQW OHVVRQ
OHDUQHGDV LW LGHQWLILHV LPSRUWDQW IHDWXUHV WR LQWHJUDWH LQ VXFK
SURWRW\SHVIRUHQHUJ\PRQLWRULQJRQDFDPSXV
)RXUWK DQG YHU\ LQWHUHVWLQJO\  RQO\ RI WKH SDUWLFLSDQWV
FRQVLGHUHG LPSRUWDQW RU YHU\ LPSRUWDQW WR VKRZ DQLPDO OLIH
UHODWHG GDWD WKURXJK WKH (QHUJ\%R[ $QG \HW WKH WKUHH
SURSRVHGSURWRW\SHVZHUHHQWLUHO\EDVHGRQREMHFWVWDNHQLQWKH
ZLOGOLIH IORZHU WUHH KHGJHKRJ 7KLV DQWDJRQLVP ZLOO QHHG







RI WKH +XPDQ &RPSXWHU ,QWHUDFWLRQ FRXUVH KHOG DW WKH
8QLYHUVLW\RI9HQLFHIRUWKH&RPSXWHU6FLHQFHFXUULFXOXP
7KH  VWXGHQWV RI WKH FRXUVH RUJDQL]HG LQ  WHDPV ZHUH







GHVLJQHGRQ WKHEDVLV RI D YHU\ VLPLODU VFHQDULR DQG D VHW RI
UHTXLUHPHQWV GHULYHG IURP WKH VDPH ELEOLRJUDSKLF UHIHUHQFHV
WKDWZHUHJLYHQWRWKH9HQLFHVWXGHQWVLQRUGHUWRLQVSLUHWKHP
2Q WKH RWKHU VLGH ZH ZDQWHG WR JHW D IHHGEDFN DERXW WKH
7RXORXVH ZRUNVKRS IURP DQ H[WHUQDO SRLQW RI YLHZ IRU




SURMHFWVZLWK WKHPDQG WRSURSRVHDOVRFKDQJHV WR WKH OLVWRI
UHTXLUHPHQWVLHUHOD[DWLRQDQGHQIRUFHPHQWVRIWKHDYDLODEOH
UHTXLUHPHQWVRULQWURGXFWLRQRIQHZRQHV
(DFKJURXSRIVWXGHQWVJDYH VHSDUDWHFRPPHQWVIRU WKH WKUHH
SURMHFWV ZKLFK ZH V\QWKHVL]HG LQ WKH UHVW RI WKH VHFWLRQ
&RQFHUQLQJWKHDSSUHFLDWLRQRIWKH(QHUJ\%R[HVSURSRVHGE\
WKH WKUHH 7RXORXVH SURMHFWV ZH GLVWLQJXLVK WKH FRPPHQWV
UHODWHGWRWKHSXEOLFSDUWRIWKHSURWRW\SHIURPWKHFRPPHQWV
UHODWHGWRWKHSHUVRQDOSDUWRIWKHLQWHUIDFH
5HJDUGLQJ WKH SXEOLF SDUW RI WKH GHVLJQHG (QHUJ\%R[ WKH
VWXGHQWV ZHUH PRUH SURQH WR DSSUHFLDWH QRYHO VROXWLRQV
GHSDUWLQJ IURP WKH RUGLQDU\ ,&7 GDWD YLVXDOL]DWLRQ HJ
QXPHULFDOYLVXDOL]DWLRQVRQELJVFUHHQV IRUHQJDJLQJSHRSOH
ZKLOHSURYLGLQJLQIRUPDWLRQ




WKH KHGJHKRJ DSSUHFLDWHG E\ PRVW VWXGHQWV IRU YRLFH

















WKH EUDFHOHW VROXWLRQ RI WKH ILUVW SURMHFW FRPSOLDQW ZLWK WKH
GLIIXVLRQRIVPDUWEDQGVWKDWKDVFKDUDFWHUL]HGWKH ODVW\HDUV
6WXGHQWV DSSUHFLDWHG DOVR WKH VWDQGDUG VPDUWSKRQH LQWHUIDFHV
SURSRVHGE\WKHWKLUGSURMHFW





)LQDOO\ ZH QRWLFHG WKDW ZKHQ WKH SHUVRQDO LQWHUIDFH GLG QRW
UHTXLUHWKHXVHUVWRZHDULWRUWREULQJLWZLWKWKHPDVLQWKH
FDVHRIWKHVPDOOWUHHSODFHGRQWKHGHVNVDVDSDUWRIWKHGHFRU













6WXGHQWV GHPRQVWUDWHG DOVR WR EH DZDUH RI WKH GLIIHUHQW
FDWHJRULHV RI KXPDQV LQKDELWLQJ WKH &DPSXV DQG WKHUHIRUH
DOWKRXJKWKH\DSSUHFLDWHGWKHLQWHUIDFHDGDSWLYLW\LQWURGXFHGLQ
WKH VHFRQG SURMHFW WKH\ UHTXLUHG H[WHQGLQJ IXUWKHU WKH
FDWHJRULHV RI XVHUV WKDW FRXOG LQWHUDFW ZLWK WKH HFRIHHGEDFN




OLVW RI WKH UHTXLUHPHQWVPD\EH EHFDXVH QRQH RI WKH SURMHFWV
LQFOXGHG XVHIXO H[DPSOHV RUPD\EH EHFDXVH RI WKH WHFKQLFDO





RQ D XQLYHUVLW\ FDPSXV DQG LQWHQGHG WR EH HQJDJLQJ IRU WKH
SHRSOHSUHVHQW RQ WKH FDPSXV VWXGHQW WHDFKHUV WHFKQLFLDQV
VWDIIHWF:HLQWURGXFHGWKHGHVLJQSURFHVVZLWKDQRULJLQDOVHW
RI UHTXLUHPHQWV WR FRQVLGHU LQ VXFK FRQWH[W :H SURSRVHG
GLIIHUHQW ZD\V WR FRPPXQLFDWH WKHVH UHTXLUHPHQWV WR WKH
SDUWLFLSDQWV RI WKH LGHDWLRQ VHVVLRQ 7KUHH JURXSV SURSRVHG
WKUHH GLIIHUHQW (QHUJ\%R[HV 'HVSLWH WKH ODUJH VHW RI
UHTXLUHPHQWV WR FRQVLGHU DQG WKH SOXULGLVFLSOLQDULW\ RI WKH
JURXSVPXWXDOHYDOXDWLRQRIWKHSURSRVHGGHVLJQVUHYHDOHGWKDW
DERXWRIWKHUHTXLUHPHQWVZHUHWDNHQLQWRDFFRXQW
7KLV VWXG\ DOVR VHHPV WR UHYHDO WKDW ZKHQ WKH GDWD LV RQO\
DFFHVVLEOHLQRQHVLQJOHSODFHLQIURQWRIWKHPDLQEXLOGLQJWKH
WUHHWRWHPLWVHOILWLVQRWZHOODFFHSWHGEHFDXVHLWUHTXLUHVWR
JR WR WKLVSODFH WRFDWFK WKH LQIRUPDWLRQ&RQYHUVHO\ KDYLQJ
PXOWLSOH GHYLFHV GLVSOD\LQJ GDWD HYHU\ZKHUH LV DOVR EDGO\
DFFHSWHGEHFDXVHLWLQGXFHVWRRPDQ\GHYLFHVDQGLWPD\KDYH
D EDG LQIOXHQFHRQ WKH HQHUJ\ FRQVXPSWLRQ7KLV H[SHULPHQW
WKXV FOHDUO\ KLJKOLJKWV WKH QHHG IRU D FRPSURPLVH EHWZHHQ
KDYLQJ DFFHVV WR WKH LQIRUPDWLRQ HYHU\ZKHUH DQG EHLQJ
DQQR\HGE\WKHLQVHUWLRQRIWRRPDQ\GHYLFHV
)XUWKHUPRUH WKH GLIIHUHQW HYDOXDWLRQV SHUIRUPHG UDLVHG WKH
LPSRUWDQFHRIWKHFRKHUHQF\RIWKHJOREDO(QHUJ\%R[,IWKH
V\VWHP LV SUHVHQW LQGLIIHUHQW SODFHV HJ URRPVDQG FDPSXV
HQWUDQFHXQGHUGLIIHUHQWIRUPVHJWUHHVDQGSODQWVWKHQLW




DQG IXWXUHZRUNV)LUVW LQ WHUPVRIGHVLJQPHWKRGRORJ\ LW LV
QHFHVVDU\WRVKRZH[DPSOHVWRWKHSDUWLFLSDQWVEHFDXVH(QHUJ\
%R[ WRGD\ DUH QRW DZHOO NQRZQFRQFHSW7RJHQHUDWH LGHDV
SDUWLFLSDQWVQHHGVRPHVWDUWLQJSRLQWVRWKHUZLVHWKH\ZLOORQO\
ILQG WKHLU LQVSLUDWLRQ LQ WKH H[LVWLQJ SURIHVVLRQDO HQHUJ\
PRQLWRULQJV\VWHPV1HYHUWKHOHVVVXFKH[DPSOHPD\LQIOXHQFH
WKHGHVLJQVHVVLRQ:HWKHUHIRUHQHHGWRHYDOXDWHKRZPXFKWKH
XVHUV ZHUH LQIOXHQFHG E\ WKH SURYLGHG H[DPSOH DQG KRZ WR
DYRLG WKLV SRWHQWLDO ELDV 6HFRQG UHJDUGLQJ WKH GHVLJQHG
SURWRW\SHV WKHGHVLJQ VHVVLRQ VWRSSHG DW D YHU\ HDUO\GHVLJQ
VWHS )XUWKHU LWHUDWLRQ DQG UHILQHPHQW DUH UHTXLUHG WR UHDOO\
DSSUHFLDWH WKHEHQHILWVDQG OLPLWVRI WKHSURSRVHGSURWRW\SHV
6XFK LWHUDWLRQ DQG EHJLQQLQJ RI LPSOHPHQWDWLRQPLJKW DIIHFW
SRVLWLYHO\RUQHJDWLYHO\WKHLQLWLDOGHVLJQ7KHUHIRUHZHSODQWR
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